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AMENDMENTS TO THE CI, AIMS 

Please amend claims 1, 1 1, 21 and 31 as follows. 

1 . (Currently amended) A method comprising; 

. evaluates performance of a network, wherein ev a luating the p e rformance of the 
fretwork includes generating random samples, comrjrifiinp - 

generating a first covariance matrix from a desired mean vector and a 
desired covariance matrix of a Bernoulli distribution; 

constructing a normal vector using the desired mean vector and the first 
covariance matrix; and 

generating a sampling vector using the normal vector and a threshold 
vector, the sampling vector having the desired mean vector and the desired 
covariance matrix. 

2. (Original) The method of claim 1 wherein generating the first covariance matrix 
comprises: 

generating an integral expression F for a first non-diagonal element $y of the first 
covariance matrix at a row index i and a column index j, the integral expression having an 
integral limit as function of threshold elements Ti and Tj in the threshold vector at the vector 
indices i and j; and 

obtaining the first non-diagonal element S{j using the integral expression F, a mean 
of the desired mean vector, and a desired non-diagonal element of the desired 
covariance matrix. 

3. (Original) The method of claim 2 further comprising: 
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obtaining a diagonal dement ^ of the first covariance matrix at a first row index j 
and a first column index j using the mean n at the vector index j, the diagonal element 
being equal to a desired diagonal element Sj, of the desired covariance matrix. 

4. (Original) The method of claim 3 further comprising: 

generating a threshold element t, of the threshold vector at a vector index the 
threshold element being equal to n + q V2 inverf(U2 W ) wherein W and ctj are desired 
mean and variance, respectively, at the vector index j and inverf is an inverse error 
function. 

5. (Original) The method of claim 2 wherein constructing the normal vector 
comprises: 

generating normal elements of the normal vector using the desired mean vector and 
the first covariance matrix . 

6. (Original) The method of claim 5 wherein generating the sampling vector 
comprises: 

comparing a normal element of the normal vector at a vector index k with a 
corresponding threshold element T* of the threshold vector at the vector index k; 

setting a sampling element of the sampling vector at the vector index k to a first 
value if the normal element Y k is greater than the corresponding threshold element T k ; and 

setting the sampling element of the sampling vector at the vector index k to a 
second value if the normal element Y k is equal to or less than the corresponding threshold 
element Tk. 

7. (Original) The method of claim 2 wherein generating the integral expression F 
comprises: 

forming a first variable p - Sjj/(aiOj); 
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forming a second variable c = V 2 (l-P 2 ) ; 

fonning a third variable P = (a, + 3j )/(c 42 ), P being one of the integral limits; 
forming a fourth variable Q = (a, - a,)/(c V2 ); and 
forming the integral expression 



F(P) = 2VT" | ,VM W-fi+PiQ + P + >) - m^PiQ -P+ P)))dp 
wherein p is an integral variable, erf is an error function, a; and q are respectively 
equal to (T,-m)/oi and (Tj-^)/Cj, t ( and tj being the threshold elements at the vector indices 
equal respectively to the row index i and the column index j, w and W being the means at 
the vector indices equal respectively to the row index i and the column index j, <s\ and q 
being the variances at the vector indices equal respectively to the row index i and the 
column index j. 

8. (Original) The method of claim 7 wherein obtaining the first non-diagonal element 
comprises: 

detemiining a right hand side (RHS) quantity gy - Ey + W |x, ; 

equating the integral expression to the RHS quantity to form an integral equation F 
= ga; and 

solving the integral equation for the first variable p. 

9. (Original) The method of claim 8 wherein solving the integral equation comprises: 
solving the integral equation using a numerical method. 

10. (Original) The method of claim 6 wherein the first value is 1 and the second value 
isO. 

1 1 . (Currently amended) A oomputor program product oomprifling: 

a maohino uooablo medium having program oodo omboddod therein, tho program 
oodo comprising: 

Anarticle of manufacture, comprising: 
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evaluating performance of a network, wherein evaluatin g the nerfenn^ of&g 
network includes generat ing random samples, gomp rigjag: 

ee mputor roadablc-p^grom code to generate venerating a first covariance 
matrix from a desired mean vector and a desired covariance matrix of a Bernoulli 
distribution; 

computor readable program code to construct constructing a normal vector 
using the desired mean vector and the first covariance matrix; and 

computer readable program code to generate generating a sampling vector 
using the normal vector and a threshold vector, the sampling vector having the 
desired mean vector and the desired covariance matrix. 

1 2. (Currently amended) Tho oompator program product of olaim 1 1 whoroin tho 

oomputoHroadablo program oodo to gonorato the firat oovarianoo matrix comprises: 

The article of manufacture nf claim 1 1 wh erein generating the first fiovarianra 
matrix comprises: ^ 

computer .readable program oodo to gonorato generating an integral expression F for 
a first non-diagonal element Sy of the first covariance matrix at a row index i and a column 
index j, the integral expression having an integral limit as function of threshold elements %\ 
and tj in the threshold vector at the vector indices i and j; and 

computer roadablo program oodo to obtain nhtaiTiinp the first non-diagonal element 
sy using the integral expression F f a mean fi k of the desired mean vector, and a desired non- 
diagonal element 2^ of the desired covariaace matrix. 

1 3 . (Currently amended) Sh e computer program product of olaim 12 further 
comprising: 
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The article of manufacture of d^ m 12 further EQffiE rising: 
eomputor roadab ln pr n gmm oodo t o u b l uiii obtainin p a diagonal element sy of the 
first covariance matrix at a first row index j and a first column index j using the mean Mj at 
the vector index j, the diagonal element being equal to a desired diagonal element % of the 
desired covariance matrix, 

14. (Currently amended) Tho oomputar program produot of claim 13 farther 
comprioing: 

The article of manufacture of claim 13 fart her comp rising 

computer readable* program code to generate generating a threshold element tj of 
the threshold vector at a vector index j, the threshold element being equal to \i } + 
Oj V2 inverf(l-2^) wherein |ij and <jj are desired mean and variance, respectively, at the 
vector index j and inverf is an inverse error function. 

15. (Currently amended) 3%e computer program produot of claim 12 whoroin tho 
eomputor readable program code to construct tho nomial vector comprise s* 

The article of manufact ure of claim 12 wh e re in c onstr ucting the normal v^tnr 
comprises: 

eomputor readable program oodo to g e nera te generating normal elements of 
the normal vector using the desired mean vector and the first Covariance matrix. 

16. (Currently amended) Tho oomputor program produot of olaim 15 whoroin tho 
eomputor readable program oodo to gonoralo tho sampling vootor oompriaog! 

The article of manufacture of claim IS w herein generating the sampling vector 
comprises: 
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oomputor readable program oodo to compare comparing a normal element 
Y k of the normal vector at a vector index k with a corresponding threshold element t k of 
the threshold vector at the vector index k; 

computer readable program cod u t u u u l setting a sampling element of the sampling 
vector at the vector index k to a first value if the normal element Y k is greater than the 
corresponding threshold element x k ; and 

oomputor readable program oodo to oot setting the sampling element of the 
sampling vector at the vector index k to a second value if the normal element Y k is equal to 
or less than the corresponding threshold element x k . 

17. (Currently amended) Tho computer program product of claim 12 wherein tho 
computer readable program oode to gonorate tho integral expression F comprioogr 

The article of manufacture of claim 1 2 wherein generating the integral exnressinn F 
comprises: 

oomputor rcadablo program oodo to form forming , a first variable p = sy/faoj); 
computer r e odablo program oodo to form forming a second variable c = ^2(1 -p 2 ) ; 
oomputor readable program oodo to form forming a third variable P = (a/ + 

being one of the integral limits; 
computer readable program oodo to form forming a fourth variable Q = - 
a0/(cV2); and 

oeniputer roadnblo program oodo to form forming the integral expression 



F(p) 85 J« V( ^ 

wherein p is an integral variable, erf is an error function, % and % are respectively 
equal to (Ti-m)/CTi and (T r m)/aj, *\ and tj being the threshold elements at the vector indices 
equal respectively to the row index i and the column index j, m and (ij being the means at 
the vector indices equal respectively to the row index i and the column index j, cif and 
being the variances at the vector indices equal respectively to the row index i and the 
column index j. 
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1 8. (Currently amended) Tho computoi program produnt of claim 17 wbuit 

p o mputor roadablo program u od c to obtain tho first non diagonal Moment oouip i i^, . 

The article of manufacture of claim 1 7 w hgTgjn obtainin g the first non^jag onal 
element comprises: 

computer readabl e program oodo to doto imae determining a right hand $ide (RHS) 
quantity gy^^ + ^j; 

computer re adable program oodo to cquat o equating the integral expression to the 
RHS quantity to form an integral equation F = g y ; and 

computer readable program oodo to solve solving the integral equation for the first 
variable p. 

19. (Currently amended) Tho computer program product of claim 18 whoroin the 
computer roadablo program code to solve tho integral equation oompriscs : 

The article of manufacture of clai m 18 wherein solving the intep-at equation 
comprises: 

computer roadablo program oodo to oolvo solving the integral equation using a 
numerical method. 

20. (Currently amended) Tho motliod of claim 16 The article of manufacture of claim 
H>wherein the first value is 1 and the second value is 0. 



2 1 . (Currently amended) A network simulator for evaluating performance of a network 
of free-space,optical links, wherein t he network simulator rnTnpri.Q^- 

a network modeler to model [[a]] flig network of free-space optical links; 

a reliability modeler coupled to the network modeler to evaluate a reliability model 
for the network; and 

a random sampler coupled to the network modeler and the reliability modeler to 
generate random samples for a Bernoulli distribution, the random sampler comprising: 
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a covariance generator to generate a first covariance matrix from a desired 
mean vector and a desired covariance matrix of the Bernoulli distribution, 

a normal vector generator coupled to the covariance generator to construct a 
normal vector using the desired mean vector and the first covariance matrix, and 

a thresholder coupled to the covariance generator and the normal vector 
generator to generate a sampling vector using the normal vector and a threshold 
vector, the sampling vector having the desired mean vector and the desired 
covariance matrix. 

22. (Original) The simulator of claim 21 wherein the covariance generator comprises: 
an integral expression generator to generate an integral expression F for a first non- 
diagonal element Sjj of the first covariance matrix at a row index i and a column index j, the 
integral expression having an integral limit as function of threshold elements Tj and t,- in 
the threshold vector at the vector indices i and j; and 

a non-diagonal element generator coupled to the integral expression generator to 
obtain the first non-diagonal element sy using the integral expression F, a mean u* of the 
desired mean vector, and a desired non-diagonal element 2$ of the desired covariance 
matrix. 

23. (Original) The simulator of claim 22 wherein the random sampler further 
comprises: 

a diagonal element generator to obtain a diagonal element sjj of the first covariance 
matrix at a first row index j and a first column index j using the mean Uj at the vector index 
j, the diagonal element being equal to a desired diagonal element of the desired 
covariance matrix. 

24. (Original) The simulator of claim 23 wherein the random sampler further 
comprises: 

a threshold vector calculator coupled to the first normal vector generator to 
generate a threshold element tj of the threshold vector at a vector index j, the threshold 
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element being equal to n + aj V2 inverf(l -2 W ) wherein w and are the desired mean and 
variance, respectively, at the vector index j and inverf is an inverse error function. 

25. (Original) The simulator of claim 22 wherein the normal vector generator generates 
normal elements of the normal vector using the desired mean vector and the first 
covariance matrix. 

26. (Original) The simulator of claim 25 wherein thresholder comprises: 

a comparator to compare a normal element Y k of the normal vector at a vector 
index k with a corresponding threshold element of the threshold vector at the vector 
index k; and 

a selector coupled to the comparator to set a sampling element of the sampling 
vector at the vector index k to a first value if the normal element is greater than the 
corresponding threshold element x v and to set the sampling element of the sampling vector 
at the vector index k to a second value if the normal element Y fc is equal to or less than the 
corresponding threshold element x fc . 

27. (Original) The simulator of claim 22 wherein the integral expression generator 
generates the integral expression 



F(P) = 2^T J*''' 0 "" («*Vi+7<e + P + P) - erf(y/u^(Q -p + P)))dp 



wherein; 



P - Sij/faoj). c =-y/2(l-p 2 ) , P = (aj + aj)/(c V2 ), P being one of the integral limits, 

Q = (aj - aj)/(c>/2 ), p is an integral variable, erf is an error function, at and aj are 
respectively equal to (xj-mVffj and (xj-uj)/cTj, xi and xj being the threshold elements at the 
vector indices equal respectively to the row index i and the column index j, jii and w being 
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the means at the vector indices equal respectively to the row index i and the column index 
j, a; and aj being the variances at the vector indices equal respectively to the row index i 
and the column index j. 

28. (Original) The simulator of claim 27 wherein the non-diagonal element generator 
comprises: 

a right hand side (RHS) generator to determines a right hand side (RHS) quantity gy 

an equation solver coupled to the integral expression generator and the RHS 
generator to equate the integral expression to the RHS quantity to form an integral 
equation F = gy, and to solve the integral equation for the first variable p. 

29. (Original) The simulator of claim 28 wherein the equation solver solves the integral 
equation using a numerical method. 

30. (Original) The simulator of claim 26 wherein the first value is 1 and the second 
value is 0. 

3 1 . (Currently amended) A system comprises: 
a processor; and 

a memory coupled to the processor, the memory having program cod e to evaluate 
performance of a network includin g generating random samples, the program code when 
executed by the processor causing the processor to: 

generate a first covariance matrix from a desired mean vector and a desired 
co variance matrix of a Bernoulli distribution, 

construct a normal vector using the desired mean vector and the first 
covariance matrix, and 

generate a sampling vector using the normal vector and a threshold vector, 
the sampling vector having the desired mean vector and the desired covariance 
matrix. 
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32. (Original) The system of claim 3 1 wherein the program code causing the processor 
to generate the first covariance matrix causes the processor to: 

generate an integral expression F for a first non-diagonal element of the first 
covariance matrix at a row index i and a column index j, the integral expression having an 
integral limit as function of threshold elements t, and t; in the threshold vector at the vector 
indices i and j; and 

obtain the first non-diagonal element Sjj using the integral expression F, a mean ji k 
of the desired mean vector, and a desired non-diagonal element S fj of the desired 
covariance matrix. 

33 . (Original) The system of claim 32 wherein the program code, when executed, 
further causing the processor to: 

obtain a diagonal element sjj of the first covariance matrix at a first row index j and 
a first column index j using the mean ^ at the vector index j, the diagonal element being 
equal to a desired diagonal element % of the desired covariance matrix. 

34. (Original) The system of claim 33 wherein the program code, when executed, 
further causing the processor to : 

generate a threshold element tj of the threshold vector at a vector index j, the 
threshold element being equal to Uj + 05 invert 1-2^-) wherein uj and Oj are desired 
mean and variance, respectively, at the vector index j and inverf is an inverse error 
function. 

35. (Original) The system of claim 32 wherein the program code causing the processor 
to construct the normal vector causes the processor to: 

generate normal elements of the normal vector using the desired mean vector and 
the first covariance matrix. 

36. (Original) The system of claim 35 wherein the program code causing the processor 
to generate the sampling vector causes the processor to: 
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compare a normal element Y k of the normal vector at a vector index k with a 
corresponding threshold element T k of the threshold vector at the vector index k; 

set a sampling element of the sampling vector at the vector index k to a first value 
if the n0 nnal element Y )e is greater than the corresponding threshold element t k ; and 

set the sampling element of the sampling vector at the vector index k to a second 
value if the normal element Y k is equal to or less than the corresponding threshold element 

T k - 

37. (Original) The system of claim 32 wherein the program code causing the processor 
to generate the integral expression F causes the processor to: 
form a first variable p = sj,/(ajCj); 

form a second variable c ■ -^2(1 -p 2 )); 

form a third variable P - ( aj + a|)/(c 72 ), P being one of the integral limits; 

form a fourth variable Q = (aj - aj)/(c a/2 ); and 
form the integral expression 



F(p). 



J e V0-p> ( e7 f^U^(Q + p + P)~ erf(Ju^(Q - p + P)))dp 



wherein p is an integral variable, erf is an error function, % and aj are respectively 
equal to (Ti-fii)/aj and (Tj-jij)/oj, x { and Xj being the threshold elements at the vector indices 
equal respectively to the row index i and the column index j, ^ and ^ being the means at 
the vector indices equal respectively to the row index i and the column index j, g\ and aj 
being the variances at the vector indices equal respectively to the row index i and the 
column index j. 

3 8 . (Original) The system of claim 32 wherein the pro gram code causing the processor 
to obtain the first non-diagonal element causes the processor to: 
determine a right hand side (RHS) quantity gg = 2^ + ^jj^ 

equate the integral expression to the RHS quantity to form an integral equation F = 

gy; and 
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solve the integral equation for the first variable p. 



39. (Original) The system of claim 38 wherein the program code causing the processor 
to solve the integral equation causes the processor to: 

solve the integral equation using a numerical method. 

40. (Original) The system of claim 36 wherein the first value is 1 and the second value is 
0. 
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